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response throughout its operating envelope. The ndea was ;“^ a ^„eahSpW into entire 
standard Tayter eerier l line^on, ioop'. which 

wmiid then ^^t^^^^sp^ii^t^n^m^^mTr^arc^trd'rnethods.The^nTOhh^ton for 
performance in earlier P WO rk(l Craig’s M.S. thesis) had shown that, by appropriately 

EE£=^ 

outer loop.such properties could still be 'injected 'in the overall system. 

Five M S. and one Ph D theses were totally or partially supported by the grantThese are listed in 

chronological order^: ^ ^ f(j( Robustl Perf ing Systems Under Parametric 

Uncertainty ” M.S. thesis, Dept, of Mech. Engg.,M.I.T„ May 1990. 

2 Yio Patrick “Nonlinear High Performance Control for Supermaneuverable Aircraft at 

High Angies of Attack " M S. thesis. Dept, of Aeronautics and Astronautics.M I T . 

3 ResnteS" 'Performance Comparison of Existing Control Meteods Under Steuctured 

Uncertainty ■ M S.thesis.Dept of Aeronautics and Astronautics. MIT March 1991 
4.S«oerdaUohn ’issues in Feedback Linearizabon with .Uncertainty; M.S. thesrs. Dep, 

5 Vos D^te^Expehmentarconteol’^ttte Monocycle: A Benchmark Example for inter, 
facing of Control Technologies; Ph D. thesis. Dept, of Aeronautics and Astro- 

6 - A “tSS*andSS^-:T:^ of 
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, „ „ no narampter onlv that which was considered dominant-from various simulation 

?esK n for"he particular coefficient at hand.Scheduling around this linearization was inco^orated 
° ' 31 , scheme to accomodate a large portion of the operating envelope In a comparative 

decoupled system, works on a loop by loop basis. 

. . tried tn nhtain a 'true to the word’ feedback linearization for the 

aerodynamic coeffic t bt ° J J ve difficu|t t0 obta i n for exact(input-state ) 

=£52 

™:^r T cture d its L, aigehra He ^oved a number , work by 

lines, discussed in ^ma^i^lhfaya^ld Voulgaris, on conditions' for 'Approximate 

various au hors.e^; h TaJ^r. Jamacncn^/ay ^ ^ co y nducted in non | inea r estimation and 

Feedback L,near ' z ^ on that a f t ' hough feedback linearized filtering algorithms perform similarly to 

£2X5 SSdSti advantage In outperforming the iarter in smoothing 

problems, at a considerably reduced computational burden. 

l stoerdal’s thesis further explored feedback linearization robustness issues to parametric 

systems studied I we P ^ friction, piecewise linear functions, Duffing’s and Mathieu's 

pnuations Robustness to uns mctured unce'rtainty was simultaneously explored^ Invariably, 
SSSTiSSS systems outpertormed other 

i i r Ractnirk focused Drimarily on various alternatives for designing 

unstructured uncertainty These were also supported by other means, except p 

time . 

Finally, in his Ph.D thesis, point 
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considerable improvement over an earlier observer based feedback linearization scheme, 
” ab ' "cro Granite in his Ph.D. thesis, both in terms of ease of implementation as well as 
h performance; the latter required the implementation of a nondivergent observer in the form o an 

Extended Kalman Filter. 

in conlusion the lessons learned in the context of the research conducted for this grant are quite 
valuable both from a theoretical as well as a practical viewpoint. First, the method of feedback 
linearization was successfully applied to control the 

onwoinnp at least in the nonlinear simulation supplied to M.l.T. by NASA/Langiey ku.. c 
S r was not possible, within the present grant, to robustly achieve this control tor pararnemc 
uncertainty and other inaccuracies in the model throughout, valuable insights were gained as 

partially addressed by P. Voulgaris in his Ph.D. thesis. 



